There are limited data on the incidence and management of acute faecal incontinence with diarrhoea in the ICU. The FIRST TM Observational Study was undertaken to obtain data on clinical practices used in the ICU for the management of acute faecal incontinence with diarrhoea in Germany, UK, Spain and Italy. ICU-hospitalised patients 518 years of age experiencing a second episode of acute faecal incontinence with diarrhoea in 24 h were recruited, and management practices of acute faecal incontinence with diarrhoea were recorded for up to 15 days. A total of 372 patients had complete data sets; the mean duration of study was 6.8 days. At baseline, 40% of patients experienced mild or moderateto-severe skin excoriation, which increased to 63% in patients with acute faecal incontinence with diarrhoea lasting >15 days. At baseline, 27% of patients presented with a pressure ulcer, which increased to 37%, 45% and 49% at days 5, 10 and 15, respectively. Traditional methods (pads, sheets and tubes) were more commonly used compared to faecal management systems during days 1-4 (76% vs. 47% faecal management system), while the use of a faecal management system increased to 56% at days 5-9 and 61% at days 10-15. At baseline, only 26% of nurses were satisfied with traditional management methods compared to 69% with faecal management systems. For patients still experiencing acute faecal incontinence with diarrhoea after 15 days, 82% of nurses using a faecal management systems to manage acute faecal incontinence with diarrhoea were satisfied or very satisfied, compared to 37% using traditional methods. These results highlight that acute faecal incontinence with diarrhoea remains an important healthcare challenge in ICUs in Europe; skin breakdown and pressure ulcers remain common complications in patients with acute faecal incontinence with diarrhoea in the ICU.
Introduction
Faecal incontinence presents a major challenge for healthcare professionals, and has been reported to affect a substantial number of patients in acute care. 1 The condition is associated with a number of clinical issues, including the risk of perineal dermatitis and cross-contamination with pathogens responsible for healthcare-associated infections (HCAIs). [1] [2] [3] The management of faecal incontinence in the acute care setting also requires considerable nursing time and treating the associated complications can result in increased hospital stays and hospital costs. [4] [5] [6] [7] Although there is an increasing body of evidence regarding the prevalence and consequences of chronic faecal incontinence in community and nursing homes, there is currently a lack of information regarding the prevalence and management of acute faecal incontinence with diarrhoea (AFId) in acutely or critically ill hospitalised patients, with only a small number of reports describing the specific problem of AFId in the ICU and its incidence. [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] Similarly, there is little available data on the incidence of the clinical consequences of AFId in this setting. [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] To better understand specific issues related to AFId in European ICUs, the FIRST TM (Faecal Incontinence Re-evaluation STudy) programme was initiated by a group of healthcare professionals involved in the management of critical care patients, supported by an educational grant from ConvaTec. The FIRST TM programme aims to gather data on AFId and raise awareness of the prevalence, associated clinical consequences and current management of the condition. 22 As part of the initiative, a definition of AFId was agreed upon to distinguish it from other descriptions of faecal incontinence that are not relevant for the ICU. ''AFId'' is thus defined as at least two episodes of faecal incontinence with diarrhoea -liquid or semi-liquid stool (according to the Bristol Stool chart 23 ) -in a 24-h time period. It should be noted that AFId does not refer to continent patients with diarrhoea who are still able to use toilet facilities. 24 This initiative included the FIRST TM Survey, which aimed to provide a snapshot of AFId in Europe across ICUs in four European countries (Germany, Italy, Spain and UK). 9, 22 Importantly, the FIRST TM Survey identified low awareness of the clinical challenges associated with AFId and substantial variability in management strategies, possibly reflecting the absence of management recommendations for AFId in the countries surveyed. To address this, a set of expert recommendations was developed to aid carers in understanding AFId and its clinical consequences and to provide guidance on the most appropriate management options, depending on individual patient risk factors and comorbidities. 24 Following the results of the FIRST TM Survey, which were published in 2012, a second phase of the FIRST TM programme was initiated -a prospective, observational, multicentre study to obtain data on current routine clinical practices in the management of AFId in the critical care setting in selected European countries through the use of site staff assessments. Here we present the results of the FIRST TM Observational Study, which provide insights into the real-world clinical challenges associated with AFId and its management in the ICU, which may also provide additional information and support for the use of expert consensus recommendations for the management of AFId in daily clinical practice.
Methodology

Study design
The primary objective of this non-interventional, observational study was to obtain data on current routine clinical practices in the management of AFId in Germany, Spain, Italy and the UK. Secondary objectives were to document the incidence and prevalence of AFId, to understand the consequences of AFId on the integrity of the perineal skin and the development of pressure ulcers (PUs), to document staff satisfaction with current management methods and to understand the total time spent managing AFId.
Patients and data collection
In August 2011, the initial recruitment of patients began in 46 sites across the four countries. Inclusion criteria were: male and female ICU hospitalised patients 518 years of age experiencing a second episode of AFId in 24 h. Other than the minimum age limit, there were no exclusion criteria as the study aim was to observe and record AFId management in real-life conditions. The primary and secondary objectives were monitored over an observational time period of 15 days, but patients left the study earlier if symptoms related to AFId resolved or they were discharged from the ICU. By the time the final patient was recruited in July 2012, 435 patients had been enrolled. Patient data were obtained prospectively by clinicians via an electronic data capture system using an electronic case report form (eCRF) provided for this study. A daily diary was also completed by nursing staff to record the number of patients with AFId, the number of new patients with AFId, the number of patients present in the ICU and the number of patients who left the ICU in order to determine incidence and prevalence. Only complete sets of data for each patient were used for the analysis. Written informed consent was obtained from all patients before enrolment. The institutional review board at each participating centre approved the study, which was conducted in accordance with the principles of Good Clinical Practice, the provisions of the Declaration of Helsinki, and other applicable local regulations.
AFId management methods
For the purpose of the analysis, patients were described as being treated with either traditional management methods, comprising pads, sheets, faecal collectors and tubes, or with a faecal management system (FMS). This was an observational study, which did not evaluate the outcome of an intervention and only recorded outcomes when they occurred.
Data analyses
Descriptive analyses were performed for both the primary and secondary objectives. Categorical variables were reported using frequency tables. Continuous variables were summarised using means, standard deviations, and minimum and maximum values. In the event that a continuous variable was assessed over time, changes in the variable were reported using change from baseline values (visit value À baseline value). No statistical inferences were derived for this descriptive study.
The FIRST TM Observational Study advisory board
The study concept and design of the FIRST TM Observational Study was guided and supported by an international board of experts from across Europe. Each member is directly involved in the management and care of critically ill patients.
Results
Patient characteristics and disposition
Of the 435 patients who were enrolled, complete data sets were available for 372 patients and included in the analysis; any unresolved data entries for any patient were classified as ''incomplete''. Table 1 shows the distribution of patients per centre and per country. The mean age was 60.6 years, and 60% of patients were male. The mean weight of patients was 77.2 kg and mean BMI was 26.9.
The mean time of the patient in the study was 6.8 days; only 12.9% of patients remained for the full 15day study period ( Table 2 ). The main reason for early exit from the study was cessation of AFId (58.6%) and discharge from the ICU (28.1%). Surgical and medical patients were included ( Table 3 ). The proportion of patients with enteral feeding (580%) and mechanical ventilation (>75%) remained high throughout the 15-day study period, while the percentage of patients on antibiotics tended to decrease, from 88% on day 1, 83% on day 5, 75% on day 10 to 73% on day 15.
The baseline sequential organ failure assessment (SOFA) score (index of disease severity) was 7.2 for patients using an FMS at baseline and 6.7 for those using traditional methods. There was little variation in the SOFA score throughout the study (6.8 on days 1 and 5, 7.1 on day 10 and 7.5 on day 15). Baseline Braden scores (risk of PU) were 11.0 and 11.3 for those using FMS or traditional methods, respectively (Figure 1 ).
Incidence and prevalence of AFId
The incidence of AFId, calculated as the ratio of the number of patients with at least one incidence of faecal incontinence over the total time at risk among all patients, was 795 per 10,000 patient-days ( Figure 2 ). The prevalence of AFId, the ratio of the number of patients with AFI over the number of patients in the ICU, was 17.4% ( Figure 3 ). Some variations were observed in the incidence and prevalence between countries.
Skin integrity
At baseline, approximately 40% of patients overall experienced either mild or moderate-to-severe skin excoriation. This proportion increased in patients with AFId of longer duration (5-10 days); in patients with AFId lasting 15 days, mild skin excoriation was observed in approximately 37% of patients and moderate-to-severe excoriation in 25.5% (Figure 4 ). At baseline, 27% of patients presented with at least one PU in the sacral, perineal/buttocks area. This increased to 37%, 45% and 49% at days 5, 10 and 15, respectively. The risk of developing a PU was high for all patients throughout the study (range 11.0-12.4). No notable differences were seen in increased skin excoriation or increased risk of developing a PU between patients receiving traditional management vs. FMS over the course of the observational period.
Management methods and nurse satisfaction
Various management methods were used over the course of the study: diapers and pads, incontinence sheets, faecal collectors, faeces-diverting tubes (all classed as traditional management methods) and
FMSs. Overall, traditional methods, i.e. pads, sheets and tubes, were most commonly used to manage AFId during the initial days (days 1-4) of the study (76% traditional vs. 47% FMS). The use of FMS increased over the course of the observational period to 56% at days 5-9 and 61% at days 10-15 ( Figure 5 ). The exact usage of FMS to manage AFId varied from country to country; however, Spain was found to implement FMS as the sole management method in only 4% of cases at baseline, whereas the UK implemented FMS with a much higher frequency, in around 20% of cases (data not shown).
In the cases where FMS was implemented, nurses were more satisfied managing AFId than with traditional methods (Figure 6 ). At baseline, only 26% of nurses were satisfied with traditional management methods compared to 69% with FMS. For patients who were still experiencing AFId after 15 days, 82% of nurses using FMS to manage AFId were satisfied or very satisfied compared to 37% of nurses using traditional methods.
Discussion
The results of the FIRST TM Observational Study highlight that AFId remains an important healthcare challenge in ICUs in Europe. In this observational study, the overall prevalence of AFId was 17.4% which is in broad agreement with the estimated prevalence of 9-37% reported in the FIRST TM Survey. 22 Variation in the prevalence of AFId was observed between countries, as was also seen in the FIRST TM Survey. 22 Wide variation in the reported prevalence of AFId in the acute care setting has been noted in previous investigations, ranging from 6.6 to 33% in two studies in the US, 5,22 6.4% in a Spanish study 10 and 22.4% in a UK-based study. 9 While definitions in the two FIRST TM studies were standardised, the patient case-mix present in the ICU at any given moment and differences in the use of antibiotics or parenteral feeding can contribute to variations in the prevalence of AFId, in addition to other unquantifiable variances.
One of the primary goals in the management of AFId is maintenance of skin integrity. Importantly, 17 at baseline, around 40% of patients already experienced either mild or moderate-to-severe skin excoriation. This percentage further increased in patients with long-lasting AFId. Moderate-to-severe excoriation and PUs in the sacral, perineal/buttocks areas were also prevalent. FMSs are specifically designed to protect the skin from contact with faecal waste that can cause skin breakdown, moisture wounds, and lead to the development of PUs. 25 The majority of the patients in the study did not have an FMS until 5-9 days after the onset of AFId, and even after longlasting AFId (>10 days) 39% still did not have an FMS in situ. In this observational study, no notable differences were seen in skin outcomes between management methods. However, the proportion of patients with an FMS increased over the course of the study compared with traditional methods. This might suggest that caregivers believe that an FMS is important in avoiding incontinence-associated complications and reducing the time spent managing episodes of diarrhoea in patients requiring longer stays in the ICU or may reflect the use of FMS for patients who are more critically ill. FMS use was slightly higher in patients with higher SOFA score at the start of the study. However, this observational study was not designed to investigate the reasons why a particular management method was chosen, or to investigate clinical outcomes associated with a particular management approach. Similarly, to avoid bias, it was not possible to collect data on reasons for changes in management during the observational period.
Use of FMS was associated with substantially higher satisfaction in managing AFId among nurses compared with traditional methods, particularly for long-lasting AFId. At baseline, only 26% of nurses reported satisfaction with traditional methods compared to 69% with an FMS. At the end of the study, the percentage of nurses reporting satisfaction with an FMS increased to 82%, while only 37% were satisfied with traditional care. Greater satisfaction with FMS may be related to the possibility that it has the potential to reduce the time spent managing AFId episodes and better control of unpleasant odour compared to traditional pads and sheets. In patients who are managed using an FMS, once the device is in place it is difficult to ascertain nursing time required for managing incontinence episodes. In this observational study, approximately 0.7 nursing hours per day were required to manage AFId episodes using traditional management methods. In the FIRST TM Survey it was found that approximately 10-20 min are spent managing an AFId episode, and most nurses estimated that three nursing staff were required. 22 Thus, one patient experiencing five episodes of AFId in a 24-h period managed by three nursing staff for 15 min each episode would consume 3.75 h of nursing time. 22 This highlights that, although the cost of pads may be low and the time for staff training short, the overall costs of managing frequent and persistent AFId episodes can be significant. Overall costs must take into consideration the time spent by care providers to manage each episode, the large number of replacement pads used, and the additional costs of managing the spread of infections through inadequately contained, infected faeces. In a previous study, it has already been noted that there is significant utilisation of healthcare resources, including nursing time, associated with the management of AFId that may not be widely recognised. 6 The FIRST TM Survey reported a ''low to moderate'' appreciation of the problems associated with AFId among both nurses and physicians, and that despite a range of management methods available, around 50% of the respondents reported a lack of standard protocols or guidelines in their respective ICUs. 22 Although not available at the time of this observational study, standard management plans or protocols could have a positive impact on reducing the clinical complications associated with AFId whilst ensuring the best use of time and resources. In this regard, a set of expert recommendations were published whilst this study was ongoing to aid carers managing AFId and its clinical consequences, and to help them to administer the most appropriate management options, depending on individual patient risk factors and comordibities. 24 The treatment algorithm recommends that after diagnosis of AFId (a second episode of faecal incontinence with diarrhoea (liquid or semi-liquid stool, Bristol stool chart type 6-7) in 24 h), patients are categorised as:
1. those with good prognosis, and 2. those with, or at risk of developing, complications.
As the former group are well nourished/hydrated and are predicted to have a short hospital stay, they can be managed using traditional methods. The group having AFId with, or at risk of, developing complications includes those with a risk of skin breakdown in the perineal region; at risk of cross infection; reduced mobility; long-lasting diarrhoea; other clinical conditions. In such patients, an FMS is recommended whenever possible.
This study does have a number of limitations, particularly the limitations inherent in the design of an observational study, which may be subject to bias. The study was carefully designed to minimise potential bias, although clearly this reduces the possibility to correlate the observations with factors influencing management choices or impact on clinical outcomes. Another limitation of this study is the selection of hospitals and ICUs across the different countries, which may vary significantly. The aim was to ensure a cross-sectional selection of hospitals for example according to size and teaching status, but since only approximately 10 centres from each country were included it is challenging to be fully representative of hospital-based clinical practice in these countries, and this may also have an influence on the use or availability of different management methods for AFId. However, even with these limitations, this observational study does provide additional insights into current clinical practice regarding the management of AFId. Since the completion of this study, and with the availability of expert recommendations, it may now be timely to review how this increasing understanding of the impact and consequences of AFId in the ICU may have influenced management practices over the short term, and ideally help identify how this complex clinical condition could be better managed in the future.
Conclusions
The FIRST TM Observational Study provides additional confirmation that there are still clinical challenges and substantial variability in the management of AFId in Europe and that AFId remains an important healthcare challenge in ICUs in Europe; skin breakdown and PUs remain common complications in patients with AFId in the ICU. Variations in the observed results between countries also suggest that there are differences between European countries in how AFId is managed in ICUs. It is hoped that this additional observation data on current management of AFId, together with published expert recommendations, 24 
